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(57) Abstract 

The hyperacute rejection occurring in the 
transplantation of tissues of a non-primatal mammal 
mto a higher primate can be mitigated by transferring 
foreign genes of a higher primate, which express a 
sugar transferase, into a non-primatal mammal so as 
to express sugar-chain antigens of the higher primate. 
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»ttfttf*©ns«:firs 

i«*ffi«©it*fr*, Kin, a*, afttTtfr*h, *^*aaott 

LfrU AXM8©£< ttv ^*OtC5AI*©tttt««|Stiyttt«flcrt-C 

BE©BBfcft#tti:LTm^*£*fc. B Ttt, B£A1 t LTjflifflBJ$& 
*«^*«rffia6TH»)j&<**U frfr*BB*»fflU $ ftcHfc-TSfc©© 

ff±©Mflfr&ffi*KJ£l;tt*ltti^fcfc|i, tt3Wfi£$**©RH#fcSfc 
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zfy&LxfiL&zmmtzm^ K*--©a»rt©R*nffi«irr£fc*. 

ICfcHTtt, 2»»fc* b h©ltf«&©»tt<fctt8©5 5, ftRftftSffic: «k * • 

©rm&lR c&7\ zofitBi*GfflfiiiR**^iica!ittRa:i^. ) £*©bire 

SftR t ©tjtKf»L*fiI&a<3l * IB £ $ tw *©*MUBtt $ ttfcffcKttttR^i* A< 

b M-ttftf SRC. H^Hk h^©U->b*x> Mi* tf **(*©«££« R* 
SttR*«**r*ftRt>H***l"Cl***< (#£¥5 - 5 0 3 0 7 4^&tt/W 
0 9 1 / 0 5 8 5 5 ), *CK*$nT^*R<*#JRB*£#ofc7*©il8J!&£: 
b h©lfLftfc©Hftli« «*«ICtt^©^&llfMiJlii:Wl;M*l*-9fc«flli: 
tt*fc©, «tlttlg*Kl£©Jlt*d2M , l/feHiJfC***>©Ttt<£<, X, th 
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«l»GBttlOM«MU)m4iLU« (WO 9 4/2 1 7 B B>\ 

ABHaM^aah 5(0 ^ *36wiu^ r*fc$, jibe 

■ l *ftW<:U*H&fftX (HfiMti:*^. ) ttH 

3* hS/K 2- a- L-73^h5^Px5-f (JUT, JU=FT**Hfc 
a (1. 2) 73J/*^^7*WfcKa, ) *fWBLT4**tu GS2 

XUDPtfy? h—Z : £ -D- #5* h**-1.4- N- T***-D- 7*3*5 
-K £i-i.a- 1Sy<? h->;Uh7>^7*5-f (BIT. #CGT**^tta 
(l. 3) ^n^h5>x7x7-fti^ ( ) *fWBLT4**ft«© 
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ovarii, K*A<M*ftTL>tt**fc. 

&&*mmms:m^<D&mz&% t * z t z a n t -r $ t> ©t& s 0 

fftfcS, i^fiL(*ttjL®t©!fe^ii*jit5|jt^®t4fbllltt©«i$tJ^ 
K»B*ftTHfc. *fc, t hVORUMCfel^itGllftttflE 

% I ©56!l!l*, WlMOFTta - KtiDNABWWDNAd 
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fcN-7tf*7nt5>ko«^ut( &n% GaiM[©»s*<»tii*n*. 

2*. *2 0ftBf** »Wft«OFT*3-K-r*DNAE?fl**trlI 
1 ODNAftMfc* *»«ll«©GTlfi*KttUTT>**>XT**D 
NAEn«*frft2 0DNA«K«^**A*tU ^SSSOHS^^a 

*lODNAft«tt#«A»ftT»V1Eft*ft«fc, FTtfMaft, Hgfc 
EWfS5iSn*o R*CGfl!JtE#ftE£n*. B20DNA««tt^9 

1"*DNAEW*^tfDNA«l*^«raiftftit{r < kt,^ASn> #g£U|t?lg! 

c e>*« i: * * fc , w©dna gate «k o #ssnma© c Tigs* eg* 
«<*A*n*c:tc4*tei6, GTiiisa^nr, Gattaiiaastittn. - 

fc*>\ GTBfi^o-«»rds^T«WaBiL*»rrDNA«l«Bl*. 
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«DNAEJI*«rDNA«a»#*a*a*lcJ:e>*A*tu MUMME 
© GfSf£H££3L?-S I < MHMflOHa&Et EE? ft Jt -5 

* tifcMMMicD ee eeee* g tuztwumv* z . c ©j&s? & 
aE«*&ft&ti*:MM** coafc6E*EE-J:-r«Ea* ass, 
cti6H^o*©tt©trfti±, use < *Mfta^©fc«ffltttfKaffli-s - fc 

Clft*6EEC*i*ftEE&*EEoff*UMpai*, fij£#3£ 

©y * k * T»«ftPit%a^o»tt(ia Lfctro*a«-r * :t^i5, 

$btc, 9 5 OjfeBBti, ftEMAE<DGT£&¥®HRK.. FT* = - 
Kf *DNAE3Fj«r^DNA*'K««HEIiX.KJi0f»AU MEMfLE 

©Gaa;»*3iar *d < EEaMoHaftEtEar & £ a ceeiee 

lfc#aMM®EEEaEtt0fr{B£ttTfc4. 

-©DNA«£f&*<«A$ftTJ&£lEfc£ns GT« 

fi^K«**«»AsnT. GTtt*a*n.r, ftfroi::FT#E»*ti, Hast 
« 6®eei*. ttiiuoiMmiHcmiio, 

£EMM®GTE£?4>-«C. FT*3-KT*DNAEE*«fDN 
AEEEtEEEEli: J: OEALT. MHMeGIKimtK fc 

tt < eebee® HBEEtEa-r « j: $ KBBE*ufcMEM9Lfl*ftfur 
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-©BBC***. »SM9La©B«rc*b'TI*. GBOBTttCHBtt 
B*BB**ith*. c ©/;*>, :ontWM >cwlfc||:i ff « s 
BB©Wr«ttGa*fttf(::Jte)£B*turit a 
CBB©n*ttKIH 

0 1 14. BBttff (N-7*f h^i » ^dOABHflm^Gatt 

-r*«SBT** 0 
0 3 14, B»«l©FTBfc*BAHBtf©«SCBTfc*. 
0 4 J4, ^iffifllj 2 © p R E P 8 /A S / G T *»B»fM-*a«BT* *. 

15 »«*2©AS/GT«fi^#AJBWfr(0«<BT**. 

B 6 14. gttfl 3© P REP9/GT3-4 *ttBBft-*-«B&B?*ft. 

0 7 14. B»B3©pREP9/GT3-4/FT/ASsp I /AD r a I 

I I**«»frf*aSfttfae*BH-GT3-4/FT/po 1 yACga&a 
S*B^Lfct>OT*«. 

0 8 14, BB«3©pGT/FTtBBBftr*BBBT** Q 
1914. s »Cr 'i'J-^7,-b-foB**»ry57BT**. 

El 014, GTBfc*©xjry>2**3©»a*a75arj*>hA*B*» 
tt**UfcBT*4 0 

01 1 ttGTBfi*©x^y>4fr66©»^675jr/> KB*»«*B 

01 214, FT»fc*©x*ry>i*fc 2 **B*ftfccDNA*^n£75 
KD*#*»ft^jSL^BT**. 

0 1 814, 77^>hBt7^J KD**«*i KEt*6*ftt&L 

/c0r*5 o 

01 414, 77^>hA^^5KEfr^>^5^ h«B6»«# 
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£fcWLfcBT'fcO, 1 6 B (i F T«fc-?.®±tt«©JBIMfl>*P C R II J: 
ajL/cBTfcO, IBCfiL 1 6 Cl*3>* h?^>OFT©T*»^*Bfi 
JM.*fiCL-TV^dtPC.RT«BUfcit^rHT*0, 1 6Dl*y-»f> 
7d >^K*t>FT«fc?-®mRNA£tftaJLfcc fc£*-fBTfc!K 1 
6 EliL 9 2 9*Bft*«Haflr*»atT^ttt^4:Jfel/^^>UEA 1 £fflWr 
7n-*>f M h 'J-tvl/feHt*0, 16FI*, FT«fc*a<5A£ftfcL 
9 2 9*ffi!&cDH8i;®£l/?f->UEA 1 "CftA Lfcl fc*? o-«M h ij'- 

SI 7ICfcl>T, 1 7 All. FT»fi«PCRT*lHl,fcH?*D % l 7B 
li, n:/*?* h©FT<D±««©«BW»K4s^TSra«H§JJ|jt*<fft>nfcc 
fc*^"TPCR©BT*tK 17Cfct, = h0FT©T««CD«H«B 
$HCfc^Tffirattll&*7!><?TfcnfcC i£jprPCR©BT&>K 1 7DI1FT 
»ft*©mRNA**ifll,fcRT-PCR©B?fc?>, 1 7EUL 9 2 9»!fea< 
HaflttJSSLT^ttHC t^l/^f >UEA 1 *ffihTfLfc7D-t^ h y 
HJ-0HT*t>, 1 7 F ti. FT«fiW*A*nfcL 9 2 9«jfc<DKttfl(e 
u^^>UEAiTtfcffiLfcc:t*7o— tf-r M h 'J -T^L/cBT'^So 
C£ fl JI£ISIfiTSfci£>0gfi©BS!O 

7*9©&25&*fLib«iaiKY . A*$mc*t'T. t hawses 

WT&^x, ^Kirn's • HH^JfflSSiwfc^TIi, 0^0^-5 irffie&H (N 
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!HBarzoT>f--b>xDNA^e^$nnii, ^©e¥ei(i^?Ei±oGTe¥ 

T03gaM$«$nT, Ha^K^%B5c$n5-^, -lGS<BI)3C©£Ji£7!><ffiffi 

*©#&©£ t me a* « t k j; o % mmoixMir s o 

aS3§a©ttteg»j 

i>9o M,&mtlT\t. FT*»»f*Ifc*<T*4. #IC, thFT(i(EC2. 



WO 96/28967 



-11- 



PCT/JP96/00703 



4. 1 . 6 93 T#£*tt* 0 

*«S«ftfl>tie*ft«ta- Kf*DNABI|«trDNA««*tt, 
»»fe»»*Ojtfi-f©DNAE^(0#, 7n*-*„ 
SCfctfT**. SV4 0<DfDM£?Q#iJ AftHU5/^;K^< 
* - liWca LfcEW©-- at**. HWGk: ^©«fi^ ^ & fc * fc* ij a 5/ 

tt<fc*FT©DNAEJI*»**»<*s. b hOFTlcwctt, Si:R« 
SnTt>4 (P roc. Natl. Acad. Sc i. USA. 87(1990). PP J? 
4-6678) o 



tWMT**, :*i*©ft*li, fflW#8fi?, Ml****' 
BTttttfc*. *ttfltt«©ll*i::aT«. 7**, K*©***^ & 

**GTI*. CEC 2. 4. 1. 15 13 TWSftS, 

»g**Mo< ife»B»t.Ba»»p>irsDNAB«ifc 

#2*«aBo*teirB*ofta*jqi«-r-5DNAi«Bttiitt, tmsg 

«*0*fi?Tlilfc»} % Wfi?i:*OiW»ALfcO, KAMA 
t* zttztb* Mfc««««DNAEW**tfDNAfHMtem*« z 
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<K-?Efl*»*#»a<**. ^**GT«fr?tt* JS(C||*dftTli« (Pro 
c. Natl. Acad. Sci. USA. 86(1989). pp. 8227-8231) 0 &tz, 7 
JGTfifi^fcEca^SftTH* (Xenotransplantation 
1 9 9 4 ; 1 : pp. 81-88) . 

©cDNA©-«PX«i±UJ*T>f--t>^^ia](;jfi*^^DNAI!lrK-*DNA 

mts FT©»aa<iii*fcWc**. 
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HmfiHflHVIlcJEO, ttii . M©ttBB#!MB««lz2«*ftfcik 
*®B««*«liir*c:fcA«r**J:^«rtto, ^ft*oftft©B««tt, ^ 

£5a©»e£BI$<z)365lic «k o , M0ttBB#**B*«(:iS«S ftfcB* 

©ks • mtttTtt, H&m«<m»ti«2:Ri»(:GBm4<mdtt« 
c ft & obii - ABtt, ft«s*ii<v©ra . ft»« Kj:oaLfciottt«. 

#IC FT^m»rtMBBBKBadftfttf, ABBBftfeftHttBatttti: 
*'*««ftttfflfc£l»<*t<«««ft«. »Jt*ir*f^rBB*ftft« % 

S©HM*tfcri^ t h««)BBcBUfe»1t4r*»«Bftr«. 
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*K«o*imi(DBKjuwiuntf % *©iafc • mcisht* 

^2««©»W»* r W*GT*e^fcFT*W©cDNA*«|#T.#*. 
CJMfll 1 ) 

»Aiaafi-?^»t^7 ^$ k (pmam/ft) ©aMS&#*©gg^i3;i 

(1) PCRfcKJSFTltfi^KH-OMl 

Proc. Natl. Acad. Sci. USA, 87(1990). pp8674-6678£« 
SZtltzt bOFT (EC2. 4. 1. 9 6 J ©DNAEWIZ*-SHT, *©x 
^-MK>t7h,73 F>**fc***»TPCR»©2«il©75-f -r- 
tt*, *©5" «©r5-rv-ctt % MRft*Nhel©*<f htffi* 
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ffl^T, *RNAC*Gr*cDNA**«Lfc. COcDNA^ficLT, 

tffcfcl*, ftll00bpO£ao/<> K*#fc. C0PCR»** P GEM-T 
(Proroega tfg) C»ALfc±TB»*«Blf«««H|-eMBH«*»^ 

DNA£o. 8 MLow Melting Point (£T. LMP fcn*. ) y*?Bftftft 
LTtfELfcSL JMUMNhilfcXhoITftBU ^>*ffii Iomega tfccoWi 
mdDNA»fii/XfA («T, liiirdJ/XJ^fcm. ) <: «fc 0 ft fi - L 
'te. **. ^T*aDNAWffr©mfi^«l(i, LMPy*BfUfcBfcIiiardS/-* 

(2) pMAM/FT©8JS5 

MTO^^-fi-ST*«pMAM (CLONBTBCH ttSSL Lee. F. (1981) N 
ature 294:228)0 9 a > rSBfc (MCS) ««HBXNlieI£XbolTft 
BU. ^©Wfr*LMPy^Bft*BacFWiiard->^xATflB • 0*Lfc. - 
©*.**-Kft»-»BLfcFTBfi*®cDNA*, T 4 DNA U 
&*A3*fc. :C777; KDNAIZckoT. 3 > t 'x > hftBO J M 1 0 9 

L* e B*C3Di-BICLB»* (fljft ; Bacto-tryprone lOg(DIFCOttlg) , 
Bacto-yeast extract 5gCDIFC0*£ffi) „ NaCl 10i**KTlLi:T*. VLTftt] 
) $^5** KBft*ffofc. ftiflLfcr*** KDNA*S* 

0«HX*ft*TMftL*:ttCBftftBl,T, »A»rfr©*-f XftCFttB^A 
*SS-c*„ EL^«CB*a»tlTl»«y9^5 K*, pMAM/ 

PTfcHKLfc (B2#B) . 

(3) itfc**Affl»rtf0WS! 

*ft*»A©fc*©BB*B*fcr*fc|&K, *»3fJMl 0 9/p 
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MAM/FTfc£LB#it&T*£i&gUc&K> 7yXl KRRfcfT-jfc. $ <o 
f#^n/c7-7^i K*CsC I fclMEa&fcfcJ&ftKLfc. t»«Lfc7 
5Xi Kl 0 /zg£, ftlRMCP v u IfcBamHI TJftflsR* C ©8rK-£ff g 
•*»U FTae*»ARKfrfcLfc. COlWOftfttUCBtRSC**. 



(HJfi0!J2) 

#A«atg^»tf77XS K (PREP 8/AS/GT) ©JM^lFgipjg 
Affl&fe^iBfH-g>IBS 
( 1 ) T>f-«?>*GT©I13!i 

KfB (Xenotransplantation 1 994 ; 1 : pp 8 1 — 8 
8) K«Mftfc7*GTafc*©DNAEH«;:*-^T, *<DX^-h=K> 
fc* h K>**fri3*JBT2R«©PCRM©75*v-**jflcl,fc. 

*©5' flfl©:/^ ttRBftXhoUDiM hfctttttf:, ifc 3 ' 

M©77^-KlifllRiM?NheI©-*>r h£tttf/c 0 

R*tt:7*©fcttJ:0&jOl**anRU *©£RNA*ttaiU i££2| 
B**RHT£RNAIC*HSr* c DNA**tfLfc 8 C©c DNA^HSKL 
T, WE©75-f*-*flH»TPCR*lMTl,fc. 

*P CRttlTKJ:0»£nfcc DNAWrfrfc 1 %7Un -a-y^RRiMfti::* 
ttfcir.C*, 8H100bp©fta©/<> K*f»fc. d©P CRStt^p GEM-T 
(Promega &R) K|$AUrt:±T> ifttMSE^JK*® 0 8TigSEyU£St*HX 

o/it:^ 1&ERR©at>©GTafc?'©J&SEW* : firLTv*fc. 
cDNA*LMPyAT*ft*»UTf»«Lfc*, MRBSNhelfcXhoITflau 

(2) pREP 8/AS/GT©fl|g 

•«JWia'<?*-©Hrc**pREP8 (Invitorogen George.R.. 
et al. Gene. 81. 285(1989) ) ©MC S £l|HJRBf&XhoI iNhelTRmU ftU • £ 
Mtbfco T 4 DNA U tf-^izx 0% «S • ^JSLfcGTSft 
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u-Kra«Lfc. ■♦03Di-*KLB**«cii*sit, i-??** kb 

BtfTo/:. »BLfc7*x5 FDNA*B*©BB»B**.»T«<fcLfc«fc 
SftftBLT. »AB*©*-fX*tfttB*l«B'<fc. iEL<7> 
ft>X^i;ffl*iitn t h^7X; K*. pREP S/AS/'GTir&L 
(B4#B) o 

(3) ^Afflitfc^KirfrOiaS 

«fi**A©fc»6««ttifH-fc-r*fca6i= v *wjMro 8 / P 

.REP«/AS/CT**LB»*T*«»«Ltellc, KBBtff-* 
fco BSftfc?*** KfcCsClMflEBGttCJrCBBLfc. n 

fiU7 ^' K1 o/tg*. fflKBi&Xba itp s t irfcftfc, :o|fr 

£LMPy*BftftBftOTliird:/x?A?ftB • »BU AS/GTfifc*$ 
AMrfrfcLfc. :OV)fO«ltM«I5i:«t, 

CHJSffl 3 ) 

MMMiafej^ltT^J K (pREP 9/GT/FT) OttSfrrK 
^Afflitfe^lfrJt (pGT/FT) gDIHg 

(1) pREP 9/GT3 - 4 

ST, PRBPB/GTS-4©BB*B6fc»-*HTBBT*. 
K« (Proc. Nat 1. Acad. Sci. USA. 86(1989). pp. 8227-8 
231)®v*x<DGT CEC2. 4. 1. 1 B 1 ) ©EBlC*-*HTx*y > a* 

-il/TMBBBKpn I ©M»tt*-3ttfc75-f -7- (p/AifS) % X 

7>^-b>^r5-f-7-tLrx+v>4rt©^^- ha K>OBtticBBBB 
S s p I ©«*««*«.**, *©TftC«BB*H i n d I I l©gj»rS|S&£-o 
'^7^7- (p/B) t^jRbfc. 
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SflRB^Kpn I&tfHi nd I I I TflHBrLfcfc, US ■ U :n 

W<**-T*SpREP 9 (Invitrogentt) £tfJI8B£B a mH I 
TWKU T4DNA#iJ/5-iflCJ:0*CDKIICT»KU T 4 DN A 'J # 
— tfK J: *3 self- ligation U SfSBSBamH 1 0«UIBr8B{i7&<Kfc LfcjgSL^ 
pREP9/ABamHU«;L/:. 
Ctt«ICttlM**D r a I I I T«J»U T 4 DNA* 'J y 5--tf(iJ:0* 
U T4DNAU#~ trie* 0 self - ligation U fflRBffjD r 
a I I I©ttMtt***Lfc»S***-* % pREP 9/ABamH I/a 
Dr a I I I fciU: 0 C <D<^ * -^^Ifi^K p n I fttfH i nd 1 1 IT' 
SJHrU -hlSGT3-4^}fAUfc7 , 5X$ K*p RE P B/GT 3 - 4 bfal, 

(2) pREPa/GTS-4/FT/ASsp I/ADra I I I CDflHS 
E(T, pRBP9/GT3-4/FT/ASsp I/ADra I I Ioift 

thFTCPro.c. Natl. Acad. Sci. USA. 87(1990). PP 667 
4-6678) OEHC^», - ha K>iX h ,^3 K>(j«trM0tt 

*PCRj*l=Tttfljf Sfca6(c % x^-Fd K>**tr5 § ■«©-b>^^5-f -7 
- (p/C) (i{*#JIE&£Nh e I £D r a I I I - OHET'tttt/::,, 

FTOXh 7 7a K>£#fr7>f--b>x75<f7- (p/D) 

CRfc£iStT U ft<ofttzmKZ$l®mXNh e iatfXho iTttJHrU pR 
EP9/GT3-4£&Jlfii*3&Nhe I&tfXho I TEJHJr U/c7*7 X I KKflP 
AtS. cn^pREP9/GT3-4/FTi:felfc, 

KpREP/GT3-4/FT^fW»*JRSsp IS^Dra I 



WO 96/28967 



-19- 



PCT/JP96/00703 



^ c TT 4 DN A 'J X-VKTmt Z fcwlf- ligations DMZmm 
*U G TOHRMttlz F T c DN A<D$6a&flte§jJtt#ft fi$ ftfc. 

: ° 75 ^ ^pREP9/GT3-4/FT/ASsp!/ADr a i I 
Ifc*Lfc. £l±i:^T^^jRR* K pnK Hindi I I „ Ssp I, 
Nhe K Drain, XtfXho I W»rtlUt V > 3 **x* y > 4 * 

(3) *AM*fi^«fJf pGT/FTO«« 

BIT, PGT/FTOWaK-a^TBTatfHBK^^TBWr*. 

P R E P 9 (Dp o 1 y AO 3 ' fl«t^«mB a mH I Wfttt*'* 

(P/A) fc*ffl^T. P REP9/GT3-4/FT/ASspI/ADr a 

HIT«LTl»«.*»U ?HnfcBr^GT3-4/FT/pol yA t 
ft I* (B7M) o 

-3fiN *»^^-PREP9*BRB*Kpn.Ii:BainHI-c«BrL ± 
■EWCTSH/PT/polTAmU. :^pREP9/GT3 
-4/FT/po 1 yAtlUo 

CTOx+v>4^x+y>6*tOi^.*>^-f7- (p/ F ) , 
Ty**>*?y4v- (p/G) tt««B3HBimHIO«Kf5tt^ftij. 

pcRifccmttu conmiwBiBHimu ft****** 

««»*BamHirBIILfc«X5 Kp RE P 9/GT 3 - 4/FT/po 
ljAKHALfc (BamHI^ GT3-4. FT, po.lyAWr4.-7 

?Hnfc75 ^ K^-p REP 9/GT3 - 4/FT/p o 1 y A/GT 4 - 
6, tflrMifflJUK, pREP9/GT/FTtfeL/: 0 
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Z<D7?xi KCttU 79-f»-p/AftCFp/G*JBHTPCR**l|ff 
Lfc. <ffi»»6ti^firfr*S»9|i^©*AM«fH-tU GT3-4/FT/p 
o 1 yA/CT4-6. *^l*»J|tCpGT/FTfc*Lfc 0 

li> GT©ftfctH::FT#5l»-fS©T*0fl»(Fo). I4G T 4 F T feBSLT 
««t*#*c:t*<iB#« 0 :oWc*^ #8ftJmMft(zti«*ifUR«ft 
Tt^^OGTt"rii**Di;-*<il5t>OT^^XOGT{rS^^^«Pfi*:ft 

igAffliSfc^BftK- CpMAM/FT&O'pREP 8/AS/GT) ©7*S*f 
W^©ttARtf*©anig)l©»tt 

( l ) ^Afflite^lBrK- (pMAM/FTStfpREP 8/GT) ©.^"^ftftW 
^©£A 

»Wi LTMBtJI^fc. SfMUMjflcD?* t LTLandracei White 
Yorkshire £&tt6*S© % S^attM»r«rott^«At^ 

fc 0 COtt7*C*ffM*r P MS (MM. :/^tt$L G4877)&tfhCG 
(bHtt^Khatf>, i/rv*kU % CG5)££*tU Duroc &©sSJfcii:/* 

S»»^©ae*©ttAic»^Ttt, ^*£m»Ktttt*Sfc*$A©«*8 
( Hogan. et al.. In manipulating the Mouse Embryo.. Cold Spring Harbor 
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Laboratory Press. 1986, Pinkert. et a I.. Transgenic ulml. technology.. Ac 
aderaic press . Inc. 1994 )i:E«*ftt^«7-f ?b-f >i; t ^ yi> ^ ^ 

(0.25inM EDTA . 5mM Tris(pH7. 4))(CSBSI LT„ **i*ftl.o * g/m , KM 

(2) ae^ttAtufcftitwo^tt 

SAUfMI, CO, -O+.a^-^r-rticx^ M 2 2 - 3 
(HUM 5) 

£fs-?-SA ?! g ('ft ^ 5 g Aftfc^tt ETfr 

^**fclfliegO»«^DNA*l«T<rD-xyA**J|c»Lfc*, Nd> 
CHybondN, Aierihu)teDNA.«WLfc 0 7 U 

tt*>\ 7n-7*HT, PMAM/FT«MKMda I tNhe I T*±ic«Yfc 
-*i6©«t**TE»lC*Lfc Q It 1 9 EI®**? 5 5 0flO£ft*|z*£ 
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^-M^'J^t'Oa^Ci-,!, FTKBTtTIBWIBttTfc^fc. ft 



C3U] 











FT 


550 


27 


1 



*ttU «Aft£?ftaottUOKff*lfc. WLfcMJJOACPCtt.CAci 
d Guanidinium Thiocyanate-Phenol-Chloroform Method) £fflt*Ts ^RNAf 
^«L/co KKCOARNAfcttofcRT-PCRfclCJioT, FTitfc*<D& 

BPtu £RNA^£a£fc^©$i:j:^TcDNA££jfcU ffi&OFTitfc^ 

j»a©fca6«:ffl^te^5-<-7-*jB^TPCR**itffLfc. *©&m. 275s 

*ia#BttfcM*nfc. "ftffctp, •ALfeFTIWaRNACWli 
T^«lo>ho-A^ l 5BlK#LTfcH«0«l3ll*ffofc*<, urnfeB* 

7 ) 

*IM!l6TIBttl:ff«&ti*: % BSFTOiaBWtbT^*fct*6n« 
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bps, -*tt(*tLTfi:Haa:(** % 2*a;*fcLT**ft**t5^*LT* 

*T->x 7 yor»;> (F(ab),) *ffii^ 0 JliftBOittoff^^ 
•A*tifcPT*«^«o+TEL<«||LT^«fc*«»^j 6dtlfeB 

^OfAXOUXPK 1 5i:pMAM/FT«fti*fc3 Di -« R 

(A, B. 0, AB(D4oo|j|SHtr) *6ttLfci«tin*;icJ: 
0. s, Cr >J 'J-XTjt-ftft,fc ( 
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— 24*" 

( 1 ) 7 7 > f* A(fragment A)(7)flHH 

WT. 7^^^> hA(fragnieittA)^«|g5:IgIl0t:S^H-CSl^T4. 
Kf8(Proc.NaU,Acad.Sci.USA. 86(1989), pp.8227-8231) OT7*<9GT[EaA1.151](0SE?IJ 

2<OiMWmzm^X^H -7-A(ptimerA)[E5lJ#^ 3]£. X^V V 
t:S^T79^ •7-B(primerB)[i£flJ#^4]4^J5StL^. £ft*>0>75>( 7-fcTaKaRa 
LAPCRKitVer.2 (2M I JUKLAPCRfc&T) fcftffi^T. X*y>2fr*>X 
*y> 3 1 Okbp%lilIL/i, ?# ^nfc0T)t€ff s^SL^tt^n^ 

^31X75^-7 -A (primer A) k 7 5^-7 -(primer B )[S£5»J§^ 5 ]£/&V*C|ifttfi 
SgO-7XaT;WCl«o-CLAPCR4lttft/i (^75*5 K'V&IWM&JMCISL-CK* 

mmZttr. ftWzm£Zmmitz&^tli:77Zz h'(pGIM-T; Promegaft) 

«itt£75;u pA(piasmidA)£ffcLfc. insffiHRse^sphi^^trs^^ 

MfiKSmtf^JRIr L-C x*y> 3<^±a^.8kbpM«[l3lfilffi»tgSphl^aBfSIJfi* J 1 B 
mfcfiTaifctffflBLfc. * £"C75;U K AfcMIS&ISSpb 1 1 MgSISai I "C^Bf 
U m«kbp©Hffr*?|fc. £ft4?*MafliLfc«. T4DNA polymerase <SBiS)£JSl^ 
TxmfrfcTOsfeilKLfc. ^n«:8lffrA(fragmentA)i:^L/i. 

(2) 75^> hB(fragmencB)<7)«SI 

WT, 7 5 ^> > h B(fragment B)Ofc56£[3|l IK*^"C1HJ1T -5. 
Kf8(Proc.NaU.Acad.Sci.USA. 86(1989). pp.8227-8231)0-77*£>GT[EC2. 4.1. 151]0gg?IJ 

t:*^Tx^y> 4^e>x^y > 6 *TOW^ftPCR«t:-c}4fflT<&^(C. x*y> 
40«KE^lCS^T7'7^^-C(primerC)[i25»J#^6]S:. XX*y > 60&»R?1J 
HS-^-CT^-f V-D<^«rD)[EW#*7]**fcLfc. in<b<7)77 4 7-fcLA-PCR 
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£tl*79X$ KpGEM.T(Pfomega1±)i:jg^^, £*l£75;U FB(phumid B)iftL 

(plasmid B)i:#ST ^mS^Sac IIO^fiBfgCfiLti^^ * A HpGEM-T( Promega?iWfl((I<7) 
^n^>^o^-C*^^i:*^L/c. *£"C75;U HB^jMRS^SacH fcNco 
Ii:t?WL. &.M*M*£f|fc. :W«ttMILftfc T4DNA polymerase (SS 

II V > # -(New Enland Biolabs, Inc. ) tfflD L fc. £tl*Bf#B (fragment B) fcftLfc. 
( 2 ) 75 7s * HCfplasmid C)<7)ft|g 

WT, 75*$ KC(plasmid QOtUgfcll l 2 Kg^-Ci^T*. 

K«(Proc.Naa.Acad.Sci.USA, 87(1990), pp.6674-6678) <Dk h©FT[EC2.4.1.96J0DNAK 
3W»:«^V»-CX*y> 1 *fcx*y> 2*TO»JM)cDKAtRTra»:rtt»r4fc« 
K . 75 4 ^(primer E)[K*j#^ 8 ] 7 5 -f ^-F(primer QRJHM- 9 JfcSjjJi L fc. 

-*«WTll^«tlfcRT.PCR»:JiOll^nWfr (C*l«frCi:«rr«) GJiFTO 
m<Dtz*XDZ*-~ ha K>fc* V v73 rsifitttiX**. XX*- K^J^ 

*{C. -CO^dragmeBLC)^. f&^^^-pCRSdavitrogenttJCSI^^, lft£75 
*$ KC(plasmidC)i:frU^« 
(3) 75X5 KD(plasmidD)?)fci!S 

WT. 75*$ KD(plasmidD)^fl|ttSiIi2lCS^rSttWT4. 
»L**£fc*«*je>Mva>*. *^C75*$ KC{plasmidC)*|BiPfi»^AfiniT 
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Wife. m4ltrg2T4DNA polymerase (S?liS)«rM^T±sgBfffr i &¥?t3|C}St:L^. 

.1 <98ff#Ki0ieSac II ij > #-pjew Eulaad Biolabs. Inc.)£ftjjtl L/i* CflftffiBtS 
Sacn-CfflBfLfca, £tl4fM?T4DNAligue (£fcii)&MWseJf-ligation fcSLfc. 

zQWxmHW&K ii <dt <'Tmz%tezmmmmAn momma. wit*, ceo 

^#■£773.^ KD(plasmidD)tffrLfc. 

(4) -77 7.^ b'E(plaamidE)<7>|tSg 

±167 7 * S H D(plasmid D)£fl|RB®3flSac II X'®>® I. Z.tl%U «J >f k«(OAP: 

DNAligase (SfflijBfcM^Tligation JfcSLfc. Cltlfc:/?** KE<pla3inid E)fc8rf&. 

(5) "7" 7 7^ KF(plasmidF)<7;fl|g 

WT. 75** KF(plasmid FM>flto4HMK£-3V>nttW1**. 
ftE??** KE(plasmidE)^^BtgSalIt?WL¥Jtjfci&gU^«. I5I2T4DNA 
Ugase (Sfiit)%ffl^TBf^A(fragmeatA)i:ligati«i JCliLfc, -ft*??** pF(plasmid 

F)fc«;U:. 

(6) uWYJtYWWm 

JSkT. 3>* h 7* K0«*4Hl4tc»^v*TKW1*-5. 

±1677 7, a KF(plasmid F)&fHRitftSal I &Af| HVQWLtz, Z.*V,Z£ 1) &10 kbp£7) 

&$mX*mz. £ft*OTE»J:7K5MH«BL. SgtS-OHf/iurcHSU ills** 
A^iafE^BfM-tL-C. L-GT/FTfcftLfc. 

(7) 3>^H5^K5W 

OT. C^)3>^h5^hO»«€jS^*. 

FT©He«3-Kt*BIRIB« («B»ft3-K*J:tflOT&ifc3-K*TO) *T 
^"CfcA/w&cfc-cfc*. S3;:. WEIf^SnfcEMtf. FTOBtRSI5#<7) 3 1 fijic 
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(Mfom i o ) 

*XSiftfT7?)Hffr f T -(IT /ft) Q3&2JMtei2m2 
MKWBLfc. BPS. ASJtLT. WDMEM»«JC«raifiMffrL^r/FTft2|il, 

»3BBoaic»iofiFB9MMim«i.5miaiit. kotttiiiLft, *4eeow 

fc. »7BB»C«. G4184^Sg300Mg/ml^^^J;^t;|g5| U ^ 10aFBsmMlSiS[ 

Mil) 
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DNAfcfflfcil-eS fcSBBSSW 1 5 2 mtzitz. £ft6tf>DNA£ifj!l!S»5&Sph It Bgl II X® 
BfLfc. ji58e^m:«9 Southern blomng^^fo/i. probe £ L"CFT<DcDNA£MV*£ 
Southern blotting IS*. 1 4 21B^IDIB^W^?^ (EU6A) . Cftfc^S, H151C 

(homologous recombination ) 75<$aCotV& fc § V— At"75-< 

^rfc7*bp<9g3<PA>K£f#&. JiraLLffil 4 2»iaifi^-5^3flB05iajIfi«ft:^ 

r^*B#w^-ejic*i^i> K/>Wi$ft*v^aii^/re&£ (nueB&j^iec 

lfl£Oa{S**A*H!6*MKtg«U ^RNA^JiliWLfc. £ft*«lwlMe"754 t-e 
aF«rffl^TRT-P(X4IWftfc. ^<0»*. Mie3»^<7)i*I3«BJS^:B*^-CRT-PCR 
JLR6f£-e*^/i (H16D) „ *fc, S*fiHa* 1 9^;USnr^4t/»f-> (uea-i ; ey 

uboiatoties) %ffl^-c. ±ae^*ae^wiasi3j:^*A«a8Sft!efeL. 7n-t^ 

M;-i:Tiai2H!JtiF,(7)^*5tSU^ (Ei6Efcj:tfF) , |gi6E<7)L929/ 

Neo/UEA-Ikii. **^*>>imam^*«ALfcV»>^L929a«iSftltBU^f-> 
UEA-I*ffiV>-CHtt«0«aOSfi4}||SL/2:C. 1 *5Vt. RHS£I316F OL929 / FT / 
UEA-Ifc H. l?!2^*afS?L-GT/rT^^A U/iV^XL929|ija»4iJfeU^f->UEA.I 

a. ^L-oaA^ffla^L-GT/FT^MiiBBa^Fij^sA^n-c^nif, 
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mmm i 3 ) 

■Or-afc. ««Kwc«)±WIHII 1 WfCfrofc. 

O (p/D) *«l»mRtmfLft. MM. I STWD^BlMWtff^ 

wi7A) . ztiho^t,. xxmLits^mmttmm**^^^ 

±851 3 7mOiMS3^%irao^^ (Hi7Bjsj; 

#170) . 

(B17D) . »S«tt©U^^>*JBi»TfW©IM^m^»co^T7n^ 
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mm 

( 1 ) -Mi H 

( i ) BUA : /jNflfc ^» 

(ii) fgHJ®£fo: HMfifO^AKJiOWMKDaiBtHlfc^ 

(in) ETflcDft : l l 
Civ) &&$fc£j5f : 

(A) »T« : /J\ffi =p|§ 

(B) iitJ : A*«T 1-30 

(D) *H:«»J1 

CE) 1 : B* 

(F) 4 6 2 

(v) 3>e»-*R*tt0urtt»rt 

(A) tt»^9t : 
CB) 3>ta-^ : 

CD) 7 7 hSiT : 

(vi) ^fiSIffix-.* 

(A) SfflS^ ;• 

(B) 7 t-T^B : 

(C) : 

(A) iSffiS^ : 

(B) 7r-f;UB : 
CO 

(vi) T ^--/x-^i > hf^fg 
(A) ft£ : 
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(C) #&/$### : 

(ix) #eft« 

(A) 18:0 5 2/ 9 1 2 - 7 0 6 2 

(B) 77^;'i: 0 5 2 / 9 1 2 - 7 0 6 2 
CO fl/yn; 
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(2) KAMI (SBQ ID NO:l)tCH?*flMB 
( i ) E^J0#® : 

(A) : 117 4 
( B) M : ftH 

CD) h^Di;- : 

(ii) B2?IJ©83 : cDNA to mRNA 

(A) #«:«(!,. 2) ^y;n> 5>77x - -t . 
Ciii) /^i^tf ^ *;b:No 
(iv) T>f-tr ; No 

(x) m?*mn : 

(A) S£ : Larsen.R.D. 

Ernest. L. k. 
Nair. R.P. 
Lowe. J. B. 

(B) ffiS : Molecular cloning, sequence. and expression of a 

Human GDP-L-fucose:-D-galactoside 2-alfa-L- 

fucosyl transferase cDNA that can form the H blood 

group antigen. 
CO m$% Proceedings of the National Academy 

of Science. USA 
(D)£!*:87 

(F) Htt : 6674-6678 

(G) Btt : SEP-1990 

(Xi) S2^J©a® : S EQ ID NO : 1 : 

CAAGCAGCTC 66CC 14 

ATG TOG CTC CGG AGC CAT CGT CAG CTC TGC CTG GCC TTC CTG 56 
Met Trp Leu Arg Ser His Arg Gin Leu eye Leu Ala Phe Leu 
15 10 
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CTA GTC TST GTC CTC TCT GTA ATC TTC TTC CTC CAT ATC CAT 
Leu Val Cys Val Leu Ser Val lie Phe Phe Leu His lie His 
15 20 25 

CAA SAC AGC TTT CCA CAT GGC CTA GGC CTG TCG ATC CTG TGT 
Gin Asp Ser Phe Pro His Gly Leu Gly Leu Ser lie Leu Cve 
30 35 40 

CCA GAC CGC COC CTG GTG ACA CCC CCA GTG GCC ATC TTC TGC 
Pro Asp Arg Arg Leu Val Thr Pro Pro Val Ala He Phe Cya 
« 50 55 

CTG CCG GGT ACT GCG ATG GGC CCC AAC GCC TCC TCT TCC TGT 
Leu Pro Gly Thr Ala Met Gly Pro Asn Ala Ser Ser Ser Cya 
€0 65 70 

CCC CAG CAC CCT GCT TCC CTC TCC GGC ACC TOG ACT GTC TAC 
Pro Gin His Pro Ala Ser Leu Ser Gly Thr Trp Thr Val Tyr 

75 80 

CCC AAT GGC CGG TTT GOT AAT CAG ATG GGA CAG TAT GCC ACG 
Pro Asn Gly Arg Phe Gly Asn Gin Met Gly Gin Tyr Ala Thr 
85 90 95 

CTG CTG GCT CTG GCC CAG CTC AAC GGC CGC CGG GCC TTT ATC 
Leu Leu Ala Leu Ala Gin Leu Asn Gly Arg Arg Ala Phe He 
100 105 no 

CTG CCT GCC ATG CAT GCC GCC CTG GCC CCG GTA TTC CGC ATC 
Leu Pro Ala Met Hie Ala Ala ieu Ala Pro Val Phe Aro He 
1" 120 12 I 

ACC CTG CCC GTG CTG GCC CCA GAA GTG GAC AGC CGC ACG CCG 
Thr Leu Pro Val Leu Ala Pro Glu Val Asp Ser Arg Thr Pro 
130 135 140 

TGG CGG GAG CTG CAG CTT CAC GAC TGG ATG TCG GAG GAG TAC 
Trp Arg Glu Leu Gin Leu His Asp Trp Met Ser Glu Glu Tyr 
145 150 

GCG GAC TTG AGA GAT CCT TTC CTG AAG CTC TCT GGC TTC CCC 
Ala Asp Leu Arg Asp Pro Phe Leu Lys Leu Ser Gly Phe Pro 
155 160 165 

TGC TCT TGG ACT TTC TTC CAC CAT CTC CGG GAA CAG ATC CGC 
Cys Ser Trp Thr Phe Phe His His Leu Arg Glu Gin He Aro 
"0 175 i8o 3 

AGA GAG TTC ACC CTG CAC GAC CAC CTT CGG GAA GAG GCG CAG 
Arg Glu Phe Thr Leu His Asp His Leu Arg Glu Glu Ala Gin 
185 190 ** ig 5 

ACT GTG CTG GGT CAG CTC CGC CTG GGC CGC ACA GGG GAC CGC 
Ser Val Leu Gly Gin Leu Arg Leu Gly Arg Thr Gly Asp Ara 
200 205 " 210 



98 



140 



1B2 



224 



266 



30B 



350 



352 



434 



476 



518 



560 



602 



644 
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CCO CGC ACC TTT GTC GGC GTC CAC GTG CGC CGT GGG GAC TAT 686 
Pro Arg Thr Phe Val Gly Val His Val Arg Arg Gly Asp Tyr 
215 220 

CTG CAG GTT ATG CCT CAG CGC TGG AAG GGT GTG GTG GGC GAC 72B 
Leu Gin Val Met Pro Gin Arg Trp Lye Gly Val Val Gly Asp 
225 230 235 

AGC GCC TAC CTC CGG CAG GCC ATG GAC TGG TTC CGG GCA CGG 770 
Ser Ala Tyr Leu Arg Gin Ala Met Asp Trp Phe Arg Ala Arg 
240 245 ~ 250 

CAC GAA GCC CCC GTT TTC GTG GTC ACC AGC ARC GGC ATG GAG 812 
His Glu Ala Pro Val Phe Val Val Thr Ser Asn Gly Met Glu 
255 260 265 

TGG TGT AAA GAA AAC ATC GAC ACC TCC CAG GGC GAT GTG ACG 854 
Trp Cys Lye Glu Asn lie Asp Thr Ser Gin Gly Asp Val Thr 
270 275 280 

TTT GCT GGC GAT GGA CAG GAG GCT ACA CCG TGG AAA GAC TTT 896 
Phe Ala Gly Asp Gly Gin Glu Ala Thr Pro Trp Lye Asp Phe 
285 290 

GCC CTG CTC ACA CAG TGC AAC CAC ACC ATT ATG ACC ATT GGC 938 
Ala Leu Leu Thr Gin Cys Aen His Thr lie Met Thr lie Gly 
295 300 305 

ACC TTC GGC TTC TGG GCT GCC TAC CTG GCT GGC GGA GAC ACT 980 
Thr Phe Gly Phe Trp Ala Ala Tyr Leu Ala Gly Gly Asp Thr 
310 315 320 

GTC TAC CTG GCC AAC TTC ACC CTG CCA GAC TCT GAG TTC CTG 1022 
Val Tyr Leu Ala Asn Phe Thr Leu. Pro Asp Ser Glu Phe Leu 
325 330 335 

AAG ATC TTT AAG CCG GAG GCG GCC TTC CTG CCC GAG TGG GTG 1064 
Lys lie Phe Lys Pro Glu Ala Ala Phe Leu Pro Glu Trp Val 
340 345 3 50 

GGC ATT AAT GCA GAC TTG TCT CCA CTC TGG ACA TTG GCT AAG 1106 
Gly lie ABn Ala Asp Leu Ser Pro Leu Trp Thr Leu Ala Lys 
355 360 

CCT TGAGAGCCAG GGAGACTTTC TGAAGTAGCC TGATCTTTCT 1149 
Pro ** 

365 

AGAGCCAGCA GTACGTGGCT TCAGA 1174 
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(3) E7H#^2 (SEQ ID NO:2)i:08TStiMg 

(i) EJlOftft: 

(A) : 1 4 2 3 

(C) 

(D) h*oi>- : fifltf 

(ii) BE^tOaS: cDRA to «B» 

(A) #8fc ; a ( 1 , 3) #7* hi/;H>7>77i7-t* 

(iii) >W^-bf^;l/ : No 
Civ) Tyf-by* : No 
Cx) WfTtettft: 

(A) : Mauro S. Sandrin 

Paul L.Dabkowski 
Margaret M.Henning 
Bffie Mouhtouris 
Ian F.C. Mckenzie 

(B) 0£ : Characterization of cDNA clones for porcine 

alfa(1.3)galactosyl transferase :The enzyme 
generating the Gal alfa(1.3)Cal epitope 

C C ) JI8« : XBNOTRANSPLANTAT I ON 

CD) ftft : 1994:1 

CF) IlSt: 81-88 
Cxi) BB?ij0fa© : SEQ ID NO : 2 : 
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CGGGGGCCAT CCCCGAGCGC ACCCAGCTTC TGCCGATCAG GAGAAAATA 49 

ATG AAT GTC AAA GGA AGA GTG GTT CTG TCA ATG CTG CTT OTC 91 
Met Asn Val LyB Gly Arg Val Val Lau 9er Met Leu Leu Val 

5 io 

TCA ACT GTA ATG GTT GTG TTT TGG GAA TAC ATC AAC AGA AAC 133 
Ser Thr Val Met Val Val Phe Trp Glu Tyr He Asn Arg Asn 
IS 20 25 

CCA GAA GTT GGC AGC AGT GCT CAG AGG GGC TGG TGG TTT CCG 175 
Pro Glu Val Gly Ser Ser Ala Gin Arg Gly Trp Trp Phe Pro 
30 35 40 

AGC TGG TTT AAC AAT GGG ACT CAC AGT TAC CAC GAA GAA GAA 217 
Ser Trp Phe Asn Asn Gly Thr His Ser Tyr His Glu Glu Glu 
45 50 55 

GAC GCT ATA GGC AAC GAA- AAG GAA CAA AGA AAA GAA GAC AAC 259 
Aap Ala He Gly Asn Glu Lys Glu Gin Arg Lys Glu Asp Asn 
60 65 70 



AGA GGA GAG CTT CCG CTA GTG GAC TGG TTT AAT CCT GAG aaa 
Arg Gly Glu Leu Pro Leu Val Asp Trp pS to Pro 32 

75 8Q * 

5 s s «? s s a s 5 s 5 s s ?s 

105 11Q 

120 12S 

OTC GGA AGA TAC ATT GAG CAT TAC TTG GAG GAG TTC TTA ATA 
Val Gly Arg Tyr lie Glu His Tyr Leu gJS £5 Se 2 S 

S^ 25? ?i T 2? 1 AC m ATG GTT GGC CAC AAA GTC ATC TTT 
Ser Ala Asn Thr Tyr Phe Met Val Gly Hi 8 Val £ 

145 150 

TAC ATC ATG GTG GAT GAT ATC TCC AGG ATG CCT TTT n*n 
Tyr lie Met Val Asp Asp He Ser Arg Met Pro Leu £ SS 

160 165 

175 180 



301 



343 



3S5 



427 



469 



511 



553 



595 
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GAG AAG AGG TOG CAA SAC ATC AGC ATG ATG CGC ATG AAG ACC 637 
Glu Lys Arg Trp Gin Asp He Ser Mat Met Arg Met Lys Thr 
1B5 190 195 

ATC GGG GAG CAC ATC CTG GCC CAC ATC CAG CAC GAG GTG GAC 679 
He Gly Glu His lie Leu Ala Hia He Gin His Glu Val Asp 
200 205 210 

TTC CTC TTC TGC ATT GAC GTG GAT CAG GTC TTC CAA AAC AAC 721 
Phe Leu Phe Cys lie Asp Val Asp Gin Val Phe Gin Asn Asn 
215 220 

TIT GGG GTG GAG ACC CTG GGC CAG TCG GTG GCT CAG CTA CAG 763 
Phe Gly Val Glu Thr Leu Gly Gin Sex Val Ala Gin Leu Gin 
225 230 235 

GCC TGG TGG TAC AAG GCA CAT CCT GAC GAG TTC ACC TAC GAG 805 
Ala Trp Trp Tyr Lys Ala His Pro Asp Glu Phe Thr Tyr Glu 
240 245 250 

AGG CGG AAG GAG TCC GCA GCC TAC ATT CCG TTT GGC CAG GGG 847 
Arc Arg Lys Glu Ser Ala Ala Tyr He Pro Phe Gly Gin Gly 
255 260 265 



GAT TTT TAT TAC CAC GCA GCC ATT TTT GGG GGA ACA CCC ACT 889 
Asp Phe Tyr Tyr His Ala Ala He Phe Gly Gly Thr Pro Thr 
270 275 280 

CAG GTT CTA AAC ATC ACT CAG GAG TGC TTC AAG GGA ATC CTC 931 
Gin Val Leu Asn He Thr Gin Glu Cys Phe Lys Gly He Leu 
285 290 

CAG GAC AAG GAA AAT GAC ATA GAA GCC GAG TGG CAT GAT GAA 973 
Gin Asp. Lys Glv Asn Asp He Glu Ala Glu Trp His Asp Glu 
295 300 305 

AGC CAT CTA AAC AAG TAT TTC CTT CTC AAC AAA CCC ACT AAA 1015 
Ser His Leu Asn Lye Tyr Phe Leu Leu Asn Lys Pro Thr Lys 
310 315 320 

ATC TTA TCC CCA GAA TAC TGC TGG GAT TAT CAT ATA GGC ATG 1057 
He Leu Ser Pro Glu Tyr Cys Trp Asp Tyr His He Gly Met 
325 330 335 
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TCT GTG GAT ATT AGS ATT GTC AAG ATA GCT TGG CAG AAA AAA 1099 
Ser Val Asp He Arg He Val Lye lie Ala Trp Gin £ys Lve 
340 345 * 3so 

GAG TAT.AAT TTG GTT AGA AAT AAC ATC TGACTTTAAA 
Glu Tyr Asn Lau Val Arg A9n Asn lie 
355 

TTGTGCCAGC AGTTTTCTGA ATTTGAAAGA GTATTACTCT GGCTACTTCC 1186 

TCAGAGAAGT AGCACTTAAT TTTAACTTTT AAAAAAATAC TAACAAAATA 1236 

CCAACACAGT AAGTACATAT TATTCTTCCT TGCAACTTTG AGCCTTGTCA 1286 

AATGGGAGAA TGACTCTGTA GTAATCAGAT GTAAATTCCC AATGATTTCT 1336 

TATCTGCGGA ATTCCAGCTG AGCGCCGGTC GCTACCATTA CCAGTTGGTC 1386 

TGGTGTCGAC GACTCCTGGA GCCCGTCAGT ATCGGCG 14 23 
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(4) E*lJ#^3 (SEQ ID NO : 3) K §11" * Iff ft 
( i ) EHOMt : 

(A) : 3 8 

(B) S:m 

(C) 808 : 1«| 

(D) h#Dj;- : Sfflft 

(ii) E^IJCDSS : *CDfteCD£|fc 

(iii) >W : No 

(iv) T>f-t : No 

Cvi) E^IJcDge® : SEQ ID NO: 3: 

GTACCTTCCT TTCCTCTCCT GAGCCCTCCC TCCTTAGG 38 

(5) E7!IS^4 (SEQ ID NO: 4)nMT *ffi*B 
( i ) EH®** : 

(A) £S : 3 3 

(B) §£ : gttt 

(C) 1*0 

(D) h*o*>- : gfctt 

(ii) E0JCDSS : eoffioam 

(iii) '*4*Hef-4 *;U : No 

(iv) T : No 

(vi) E?lJOE«c : SEQ ID NO : 4 : 

GGGGTAAGCA GATCTCTTGA GTTCAAAGTC AGC 33 



( 6 ) EJilS^ 5 (SEQ ID N0:5)KHT £ff K 
( i ) E?i]©#a : 



WO 96/28967 



-41- 



PCT/JP96/00703 



CA) : 2 7 

CB) g : 

(C) fllOtt: 1*«S 

(D) h.fay- : Mft 

(ii) EJlJoaS: *0ffi0«8 

(iii) Jh'-fcr-r-f ; No 

(iv) T^f--t>^ : No 

( vi) IE?lJ(DEifc :SEQ ID NO : 5 ; 

CTTTAATTCC AGTCGACTGG GGTAAGC 

C7) mm^B (SBQ ID N0:6){:Bif-5it« 
( i ) S2JIJCD<I$® : 

(A) g$:S0 

(B) 3t:8tt 

(C) l*g 

(D) h-foy- : g&tf 

(ii) S2^I©S0 : *©flfe®&» 

(iii) 'Wtf-fe-jr-r *;u : No 

(iv) T >f--fr >x : No 

(vi) E£HeDi£$jc : S E-Q ID NO : 6 : 

GTCAAGGGAA AAGTAATCCT GTTGATGCTG 

(8) e*H**7 (SBQ ID N0:7)llK"r*iff8 
(i) 

(A) : S 4 

(B) S : S3 

(C) ilOS : 
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(D) h#os>- : Sfittt 

(ii) mmvnm •. -eQtibo&K 

(in) 'W'-K-tr-rw *;l:No 

(iv) T>f--b>^ ; No 

(vi) mmotZtit : S EQ ID NO : 7 

CCAGCTTGGG AACCACCAGT CCTTCTGCCA TCTG 

(9) E^l#^8 CSEQ ID N0:8)CCB8?- SftfS 
C i ) EJU©#ffi : 

(A) : 2 6 

(B) S2:«K 

CO ttOft : 1*0 

CD) h#vy- : gfg# 
Cii) E^lJOSS : -ecDf&O^K 
(ii) /*<Y tf-bf-j ij )i : No 
(iv) T>f--t>x : No 
(vi) E^(©IB|g : S E Q ID NO: 8 



ACGAAAAGCG GACTGTCGAC CTGCCA 



WO 96/28967 



-43- 



PCT/JP96/00703 



(10) (SBQ ID N0:9)K&t- *1*f8 

(i) E*J®#8: 
<A) : 8 3 

(B) m-.K® 

(C) ]*& 

(D) htfo^- : ggft 

(ii) EJ(I<oaS : *©ft&®#j| 
Cm) A>f^f-f *;kNo 
(iv) T>f-tr>x : No 

Cvi) aS^JOlSfit : SEQ ID NO : 9 : 

CCCTGGCTCT CAAGGCTTAG CCAATGTCCA GAG 
(11) K?IJ##1 0 (SEQ ID N0:10) IzmtZftft 

( i ) mm®#® : 

(A) : 2 9 

(B) i! : mm 

(C) fit©** : 1 *g| 

(D) h*'oi;- : g^ft 

(ii) E?IJ©a® : *©ftfe<DJ£® 
(M) >W tf-fe-r-f *^ : N o 
(iv) T>f--b>^ : No 

(vi) B*I0Ett: SEQ ID NO : 1 0 : 



AGAGCTGACG ATGGCTCCGG AGCCACATG 



29 
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(12)KH#*11 CSEQ IDNOrll) JCBS-fSlffS 
( i ) E?(JO#a : 

(A) : 3 2 

(B) &:«■ 

CO glOft : 

CD ) h # n 9 — : gjHft 
(ii) @2?IJ©«S : -5-OffeCD«fK 
(1) #-fef->< A;k-No 
(iv) T >f--t? ^:No 
(vi) ffiyiJOfafS : S E Q ID NO: 11: 
CCACTCTGGA CATTGGCTAA GCCTTGACAG CC 
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1. M*&&m<Da (1. 2) 73i/;^7>X7x7-tf^3-Kf5DNA 
EJI**trDNA*K«ft<«A* tu K**M*M+**lizBW*m*tiT 

2. JfS££S©a (1. 2) 73J/Ah7>^7x7-tft3- K-T5DNA 
E***tr*10DNA**«fc, #S*«*LaUD ff (1, 3) #3*hi/*h 
5>^7x5— lfO«fe^|c#LTT>f-tr>xT*5DNAB3F|**tf|r2© 

C a CI, 2) 7 3J/*h5>«x5-«3-Kf*DNAEH*«rD 
NAMM#*ML**.i::J:0ffA*4-u MftVAMOGBftECEBrft c 

< muoHimurt 7 c*»»*nTi^ c t 

5. *Sft«MOa (1. 3) #7* Hi/*h5>X7x9-«fiM-« 
I- a (1. 2) "S'*h*>X7x9-**3-Kt*DNAEJMr*trD 

NA^Ktt^ragft^cj; off a**u mm<DGififmt« c 

6. MMftftoa (1.3) #5? h i/Ah 7 >X 7 x 7 

K. a(i. 2)73^h7>X7x7-^ 3 -Kt5DNAE?!IHt'D 

7. *sftmaoa««MSAflii:*«t«Ko. muoBmt«fc 
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#Sft«9Laoff (1,3) ^7n^/;^7>77x7 -tfiftft-FO-ftK, 



WO 96/28967 



1/1 5 



PCT/JP96/00703 



i m 



I 




c 

E 

m 
o 

o 

JO 

<T3 
OD 

>» V 

«- l/S 

U O 

u o 

CO 3 
I 1- 



CO 



03 
C 



(0 

o 
u 

0j — 

o — 

u -f- 

— o 

03 I 

iz 



IT 



6 
| 

i 

CD 
< 



WO 96/28967 



2/1 5 



PCT/JP96/00703 




FIG. 2 
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